To produce an immunologically and enzymologically new type of L-asparaginase, 108 strains of bacteria were screened for enzyme production. As a result, 13 bacteria belonging to the genera Alcaligenes, Bacterium, and Proteus were found to produce L-asparaginases in high levels. Among these L-asparaginases, partially purified L-asparaginases from B. cadaveris and P. vulgaris showed antitumor activity. A partially purified L-asparaginase preparation of P. vulgaris did not react with the antibody of Escherichia coli L-asparaginase on the Ouchterlony agar plate. Culture conditions for the production of L-asparaginase by P. vulgaris were investigated in detail. The enzyme was produced in high yields when cells were grown aerobically in a medium containing sodium fumarate and corn steep liquor. The addition of glucose or ammonium ion to the medium, however, resulted in depressed production of L-asparaginase. Under the optimum conditions, 3,700 international units of L-asparaginase was obtained from 1 liter of culture medium.
Since the observation by Mashburn and Wriston (20) that L-asparaginase (L-asparagine amidohydrolase, EC 3.5.1.1.) from Escherichia coli has an antitumor activity similar to that of guinea pig serum (3, 16, 19) , a number of papers have been published on the production and the purification of the enzyme from E. coli (1, 2, 5, 7, 13, 17, 24, 26, 29, 30, 33, 34) . Thus, a large amount of purified enzyme has been supplied and employed in the clinical tests for acute leukemia and other malignant neoplasms in man (11, 12, 21) . However, the administration of such an enzyme protein for a long duration, in general, produces the corresponding antibody in the living bodies, and the antibody causes an anaphylactic shock or neutralization of the drug effect (15) . Therefore, the discovery of a new L-asparaginase immunologically different from that of E. coli has been greatly desired.
In addition to E. coli, some reports have been published on the production of tumor inhibitory L-asparaginase by Aspergillus terreus (8) , Erwinia aroideae (22) , E. carotovora (32) , Mycobacterium tuberculosis (14, 23) , and Serratia marcescens (9, 10, 27) .
We have screened a number of bacteria for the formation of L-asparaginase and found that Proteus vulgaris OUT 8226 can produce the enzyme in significant amounts. The present paper de- Preparation of antibody of E. coli L-asparaginase. Three rabbits (female, 2.7 to 2.9 kg) were used for preparing antibody of E. coli L-asparaginase (anti-EC). Crystalline E. coli L-asparaginase dissolved in 0.5 ml of 0.9% saline solution was injected with 0.5 ml of Freund's complete adjuvant into the femoral muscle every 7 days (increasing doses as follows: 1, 1, 3, and 5 mg), After the formation of anti-EC was confirmed, the animals were bled from the carotid artery. The serum was separated by centrifugation and -y-Gimmunoglobulin fraction was obtained by ammonium sulfate fractionation. The fraction which precipitated between 0 and 50% saturation was collected and dissolved in a small volume of 0.9% saline solution and dialyzed against 0.9% saline solution overnight at 5 C. The insoluble matter was removed by centrifugation, and the supernatant solution was used as an anti-EC preparation.
Immunodiffusion. Experiments were conducted by the Ouchterlony double-diffusion method (31) . For the test of immunological difference between Lasparaginase from E. coli and L-asparaginases from other sources, the following antigen and antibody systems were employed. The center well received undiluted anti-EC (28 mg of protein per ml), and lateral wells received L-asparaginase preparations dissolved in 0.9% saline solution at the concentration of 150 IU per ml. The loaded gels were developed in a humidifier at 25 C for 40 hr. To clarify cross-reactivity ofP. vulgaris L-asparaginase preparation with anti-EC, three levels of the P. vulgaris preparation (20, 100, and 300 IU per ml) and two levels of anti-EC (2.8 and 14 mg of protein per ml) were prepared. These antigen and antibody solutions were loaded on agar plates and developed in a humidifier at 25 C for 24 to 72 hr.
RESULTS AND DISCUSSION
Screening of bacteria for L-asparaginase production. For L-asparaginase production, 108 strains of bacteria were tested. The enzyme was found to be formed by many bacteria of which A. faecalis, B. cadaveris, P. mirabilis, P. morganii, and P. vulgaris produced it in high concentrations ( Table 1) .
Antitumor activity of L-asparaginases. Two kinds of L-asparaginase have been known to be produced by microorganisms; however, only one The culture was grown in different media for 20 hr, and L-asparaginase activity produced in the cells was measured ( Table 2 ). The largest quantity of L-asparaginase was produced when P. vulgaris was grown in the medium containing 2% sodium fumarate and 5% corn steep liquor, but its production was decreased by the addition of glucose (Table 2) or ammonium salts (Table  3) . A similar depression by glucose was also observed by Cedar and Schwartz (7) and Roberts et al. (24) 
The addition of L-aspartic acid or L-glutamic acid to the medium containing sodium fumarate and corn steep liquor slightly enhanced enzyme production (Table 4) , but these amino acids may not be considered specific inducers for enzyme formation.
The effect of aeration on L-asparaginase production is shown in Table 5 . Although Cedar and Schwartz (7) reported that E. coli K-12 L-asparaginase (II) was produced under anaero- 
